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(54) Title of the invention: Laminated Wafer Polishing Method 
(57) Abstract 

Object: To improve the precision of the thickness polishing of SOI wafer layers which are the e ]*mpnt f„™, i 

the process of fabricating SOI semiconductor subsides using laminated TwSrs element-format.on layers, in 

6 had detected the penetrating light. ' P0,IShn,g W ° U ' d be Camed om until the H 8 ht d «'«™ 

[See source for diagram.] 
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[Scope of Patent Claims] 

K" 1 'L A ! an ? inated r afer P° lishin S m «hod with the following characteristics. Light with a waveleneth that is equivalent to 
ntSh ^ ° f ^ ^ ^ P °" Shed ,he W3fer t0 be P° lished at the ful1 refl ^'°" 4le . Wh n T light 

KlfSfi ,he | .t[? n T 0n ! d ^ f ,0 ^ P 0 " 5 ^ " Whe " ' ight Wi,h 3 Wavelen S lh "I"*** 'o *e desireo h ckXs of 
he wafer to be pohshed strikes the wafer to be polished at the angle of polanzation, a polarization plate that has been placed to 
shut out polanzed hght reflects hght from the aforementioned wafer being polished. The wafer polishing sis when the 
aforementioned polanzed light passes through the polarization plate. 8 P 

[Cla.m 2]The laminated wafer polishmg method as set forth ,n Cla.m 1 that has the following characteristics and performs the 
following senes of controls. The mounting plate of the wafer pol.sher is made of clear parts and the lSLed wafer isXrt 
to the aforementioned mounnng plate using clear wax. Moreover, a slurrv with a refractive .ndex thaTSter A.n Z 
refractive index of the wafer to be polished nms between the laminated wafer and thVS.n pa wafer fo betwh.H 

afo~JS, ^ StnkeS W t fer 31 the fu " reflect,0n * e ««* detec ">' ^""'ed to th .owe pTn of the 

wafer^S pToS 8 P ' a,C " 8ht *" Cn,erS " d P3SSeS ,hr0Ugh * e ,ami " ated waf «> stopp^lamfnL 

[Claim 3]The laminated wafer polishing method as set forth in Claim 1 that is character^ hv tu* iwn 
that stop the laminated wafer polishing process. The mounting plSTo the ^JSK^fJETSS 2 
laminated wafer is affixed to the aforementioned mounting plate using clear wax S havinTa w^ve lenl , 

Detailed Description of the Invention 
[0001] 

[Industrial Field of Application] 

The present invention relates to a method for polishing laminated wafers in order to eive a desired th„Wc C t„ ,k 
element formation layer during the laminated wafer polishing process. 8 th,CknCSS * the 

[0002] 
[Prior Art] 

[0003] 

«0?!SS e JS ™ ti °^ S 11°^ thC P 0 " 51 "" 8 mCth0d described above can be to produce lammated wafers 
the element formation layen^.Td protctio ^ Jie d a^e owl £SE2S " co " s,derable k variati «> n -n the thicknesses of 

[0004] 

equivalent to the thickness desired for the3er to be ^.h 2, 1 r t ^ When Hght haV,ng 3 wavele "gt" 
the polishing pad and the lamilfte I wafer S wVh * T ^V 6 *^ ,ndex of « he wa *' <° be polished Hows between . 
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the method for polishing laminated wafers described above. The mounting plate of the wafer ™iicH. u u 
pans and a laminated wafer would be affixed to the aforemention™ I moumin tnT^^Si^ 1™ 
required by the element formation layer of the aforementioned laminated wafer would S X wrf« ?L P 
below the aforementioned mounting plate at the polarizing plate Light would oass throuri TZ rJZT F ? ° m 
at a right angle to the polarization surface of the polarized I igh reflected from Z ™fe ?„ ■? P fTT^ 'I™ ' S P ' aCed 
detected, the polishing of the laminated wafer would be stopped * P0,,$hcd and when ,hat light was 

[0005] KK 

[Effect] With the refractive index of the first clear medium as nl and the refractive index of the w „»h „. 

whether the thickness of the SOI wafer has reachSTe d«,?,H ftS *"? of controls . « is possible to determine 

the mounting plate, and it is pSS SC2nStSptT ,,m P ° , " hmg ^ ™* t0 

[0006] 

medium becomes equivalent to the waveleneth X. it will nam thm.»h .k» f Mowever . when the thickness t of the 
method in Claim 3 makes use of this pn^omenon ZlTh^h ^ *ft"? ^ deSCribed above - ^ P 0,ishin S 
the SOI wafer strikes the SOI wafe ?Z£££Z££& the S STfttf ,0 the des,red * ickne « ' of 
aforementioned polarizing plate ^^tAe^^^^J^T^ W 'J' d " eCt the light passin « throu S h th ' 
the thickness of the SOI SS^S^S^!^? t' 'T ™ S makes il P° ssible «> ™"age 

polishing when the desired thlctoess hL S S? ^ * 11,6 m ° UminS pla ' C ' and ^ « P° ss *le to finish 
[0007] 

embodiment of the laminated wafer polishfae £thSh,l!f « r. T n ^ that Shows ,he conf 'g"™ion of the 
penetration of the light. In these ^ The 32J3 UnhewafS, " "ft" ^ refleC,ion and < he 
spmdle 2a, which is rotated, raised a?d lower« |Jy me |a?dri ve divkel ^1 "ft afF ' Xed t0 1,16 " P ° f ,he drive 
from Si0 2 and the laser oscillator 4 and the wTveleneth conv^nl lluld H^ft 3 C ° U ' d be 3 clear ? m ™ de 
1. The light detector 6 is positioned at the k^SSS^^l Ti . , T?" 1 ab<>Ve ' he aforement io"ed polariz.ng pad 
connected to the control device 7 A the sle nme tH^iT^ 8 P l"* ,hC ° UtpUt wiring of light d «<*«>r 6 is 
aforementioned laser osciltao - A the wavXJuTSnv^ s T 17* *? &0m the COntro1 device 7 to 
warning device 9. Oscillated by Cl^S^^^tS^ *Tl 2 f We " 33 ,he diSplay device 8 and the 
converter 5 is moved with the U**z£^l?Z^£^ ft ft tha ' •". pr ° jeC,ed through the wavelength 
configured so that ,, also moveswith thfse ^Additional v Su^IoZ 1 ^T g pad ' ™ e ,,ght delector 6 is 

sari*? * ft *r 11,6 refractive polish,ng process has a refract,vc 

SinTsl^ 

element formation layer in accoidancTuSh fhJ Z r be .P° l,shed dow " ,0 vicinity of the desired thickness of the 
formed with direct ciict ZSttSSK!? *S 'ft^ W ^ « 
the laser light that is emitted by the hL osc flTr ?! Jhl. be / ffi "d to the mounting plate 3 using clear wax. After 

converted to X= ,., where ,1 b toS^lS o^lSSSS S "T" r w,a «* X f ta is ' jt wi » be 
polishing pad 1 and the slurry , 0 before emeTg e lafer f ^£22 fT" $> ! ^ ,hr ° Ugh the 
light passing through the polarizing pad 1 and the slurry 10 will ^h™ J g 1 u"" 6 ' 35 shoWn ln Fi « urc 2 - ,he 
the laminated wafer 1 1 at the foil reflections! Jwher , , > X * f PPer ^ ° f ' he Upper Si ,a y er 1 ,a ,hat "P 
upper surface of the upper section of £ Si lS 1 la^o no ^1^^ ' igh ' Wi " be ful, y reflected b V 
polishing by the polishing pad I will continue When , - X ™ ? ft" be de,eC,ed by ,he U ^ d «e«or 6 and 
the upper layer ofthe Si layer 1 1 ^ I ptHL^h the'un 1 r f" ^ been fU " y refleC,ed by the u PP er s «rface of 
the .ower Si .ayer 1 .c, the w J ay^r 2^1 D E 2 ?f ? ft ' U ^ ^ ,hr0Ugh ,he Si0 ^ la y er 1 » b > 
light detector 6 detects this penetinng Ugh Toumufs JsLahoXTil^ ft ^ ^ m ° Un,ing P ' ate 3 ^ the 
to the pad drive device 2 to stop, so the polarizing Z ' I f T ^ V ' Ce 7 a " d ,he COntro1 device 7 sends a "gnal 
Whenever there is some sort oArror in 'Z™ 8 Sh ° WS ,hat P ° lishing has st0 PP ed 

stSgTS^^^ 
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tS^XST^ ^ » ^ — - * « reflection angle. ,„ this case , the pollsh|nc pad 

of an embodiment tha, uses the method 
Si0 2 and the .aser oscillator A teZl^l^^S 7 e T^ ^ ^ f ^ is clear ' made of 

the lower end of this mounting p.ate ^XS^^mS^ "* ** ?* de,eC,0r 6 " Cach D,aced at 
same time, output wiring from the control dSe 7 Ts connect X lit! ! C °T? d ,0 ,he COntrol dev, « 7 *« the 
drive dev,ce 2 that rotates, raises and lowers the polishmg pail of h Zlr T T *' *" , WaVe ' ength COnver,CT * the P-« 
warning device 9. Additionally, the laminated wafe 1 1 if a^xL to *™ m ^ ^' 1 33 ,he di$play device 8 and < he 
[001 1] When the laser light that is emined by the ZL ^^^^T* ? T 3 "* X 
n has been convened so that X = tl , where the desX ckne s of £ SoTwX^n ° * WaVelength X (that ls - **«• 

passes through the mounting plate 3, the clear wax lav r 2 the .owe t n J ^ Wavelen 8« h converter 5. and i. 
wafer 1 1, j, strikes the lower surface of the upper SHaver \ \ a at the not ^ the Si ° 2 layer 1 ,b of ,he laminated 

the upper and lower surfaces of the upper SHayer Tljte « e StaSHE^" ? *" mCidem ligh * ' S reflec * d b >' 
13 after passing through each of the aforementioned S ° " T" P late 

respect to the polarized light surface that is reflected from the upper SHwS Tlit h rTf" 31 3 nght ^ with 
polarized light. However, when the th.ckness , of the uppe Si laver I l a become de, , eC '° r 6 ,S unab,e ,0 d ««t this 

the polarized light that is reflected from the upper S. layer la Deneil . e ^ lv ^ to the Xdescnbed above, pan of 
When the light detector 6 detects this pene JffS£l oijKES SCSTfJ^ 'J ^ ^ ,he ' ight d « ector 6 

.be clear and the laser Ugh, was projected at 

to project the laser light from above the laming waS re f c,ed » » would also be possible 

wafer was the polarization angle. U,Ty 50 that the ,nc,dent ^ with respect to the laminated 
[0013] Effect of the Invention 

-ic^ 

aminated wafer. Light with ! fwa^length ™l f^E£Z£5S£^*j f ^ ,he '" d « of*, 

angle. Polishing continues until light is detected passing throSh he 2S t £ e,aniinated w ^ at the full reflection 
improve precision when polishing SOI semicondu«o subset " ™' S me,h ° d makes " P° ssib ^ to easily 

d.ffkult. Or, light with a wavelength that is equiva St o h ^ " TT" 10 " haS «««tionally been very 

angle. A polarization plate is placed so that thamfS ed SmXT? ? f ^ the laminated wafer at the Polarization 
through the aforementioned polarization pla te Even n su m JST?"" through L p o'*hing continues until light pas2 
polishing precision as above. Moreover, by ^^ nS£S!S^ ofT " ^ *" S °" ° f ^-men, in 
direct y whether or no, me SOI wafer has reached fcdSftta "S""? " * P ° SSib ' e ,0 de,e ™ ne 

mounting plate. Tbe polishing plate will be raised and the £lsht?ZZ V T™* Wafer is sti " aff,xcd t0 the 
reached and this makes ,« possible to improve iJ^^S^S^ "* ^ ,hiCknCSS haS been 

Brief Description of the Drawings 
F lr ,:™ slsascherancdwshowing ^^ 

Rgure.3: :&XLlSSr and h P H enC,ra,,0n 0fthe " gh ' « F ^ ' 

Claim 3. d ' agram Sh0W,ng an ombod,men, of the method for polishing lam.nated wafers as described in 

Explanation of Numbers and Symbols 

I Polishing pad 

3 Mounting plate 

4 Laser oscillator 

5 Wavelength converter 

6 Light detector 

7 Control device 
10 Slurry 

I I Laminated wafer 

12 Clear wax layer 

13 Polarizing plate 



Figure 1 [see source for diagram] 
Figure 2 [see source for diagram] 
Figure 3 [see source for diagram] 
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( 

1 

[#8*»2R©«H] 

[»#£l] WJg#*7x-A©;?rg©£;i|:$?U> • 
&S©ft£IfB*f*7x-AI;:£E»STA»U ME 

7 x - A©Br}£©# S K§ t V^S ©}fe*WS*t*7 x 
-ACflBfcATAIfU me9Wtt*9x-n*&Ejtf 
jg»-f<E> «fc 5 KES2 nfc{B3fc«£fiEig3fc 
**a«L.fet^. »e**7-r-5::i£*HS£T*ii0 
£fctt7x-A©eFS#S. 
[»#^2] 7x-AeF««©-77>h7>-h£a 2 , 

>^/t5» K<h«D£to1*7x-A<fc©!WKW»;t*«i7x 
-A©B$r*J: D S5^B$T*£*r-r-5X 7 'J -£85U 
IfoE&S 0 &*3-&^x-AO*^»£S)iicS^3nsjf 3 
IC§ H>«g(D3£&ft5 D&t)-B-->x-AIC±S»ftTA 
WU MET7>K7U-h©T#lCERLfc^t[JJg 

o ^t)-a-ox-y\it A»ufc^oaii^e*aj Lfc 

it. teOS-fcre-^x-AtDWefcfcT-f *-£©«» 
SfrSCtSftStT*. til$VRl ©&S9-&fc>-B-7x- 20 

[»*^3] •>x-/\efB«©-7^>h^ , u-h$a 

fcE^TWOSfc-B^x-AfclfiSU BOEKOSfcl* 
*x-A©*?*£BlCg#3n*£3K«LV>ifcgSD 

it*. MBT7>h7U-h©T:*a>SWa;it*7x- 
A»:fi>£aTA#U WB*t*7x-AA>SEftf.5<s 

cn^ttffltrftso^te-a-^x-Aowe* 
mwammttism} 

[0 00 1] 

TifcferoiyiD^-B-^x-Aowje^feicH-r-s. 

[000 2] 

[fie*©tt*j 2«os i fx-AropuciaRji^ft 
se.n^Ko^fc-B-^x-Att. ic©;«»ffft:, mm 40 

ft. BliJBttft^SI^Sii-i^fttLTttBSnT^ 
*. f3E&S0-&*>-t*-7x-Att, 2ttOSI->i-ACD 
±ffl©S 1 9x-A©aEffi£Kftl,TKftRS 1 
02 C©±flJ©s 1 ^x-Affclr&SO 

I 7x-A£. Tffl©S 1 7x-Affcfc5^-X7x 

-At&st»fflaufc±. tfaras 9 ens 
soo~i ioo* cn&oamximm-rzt* we 

±«©S 1 7x-A£Tffl©S i f x-AtttK<bRS 
1 02 Z-ftLT%±\Z&m+*. «fc«S i 02 
rti^JSSnfcSOI^x-A*. fc£A«JFiBWiW«£ 50 



(2) $H¥5-309S58 

.2 

ffl^TS!CTBiJ*iCXtt±lf8fB'JU WcW*fcJ:0 SO 
I ">x-A^BfS©»SI"*Rftr-5. i©«t5*#0 
(C«fcO. SO I 7x-Ai:'<-;*7x-A£©|SJI;:*ftR 
ETfcfc^KfcRS i 02 i-ft&ZltlzsO I 

[0 0 0 3] 

[589iat#ftL«fc-5 < i:fSSH] ±E©«fc5fcWe#& 
TftSO#to-fr>>x-A©-^. -ffcfc>^SOI7x-A 
ItO^T. ^©^SW^S^^SfJBicfcDBiSb. lit 
20 mfct>L*n&T©B£S^figJi£LTiS-£#SI:: 
BTdtttSftTBiiTas. fclc. 3frHBj£JI©#$ 
Cl«^f4i*t<. ±0. 5//mgS©«Kr».5rc 
». SO I ¥*#£«©»££« OtffiK ftSO 

ofc-e-^x-Afc^x-AwgawisastottLTso 1 
7x- A©ffs*»jtr<5^ttT?tt, ^*a6*^(pi±3 
**c:fca»T*fct». *antt±E«*c!>n«&i=*s 

LTfc£n*:fc©T. SOI **ftS«R©«jfiIgt-* 
i*T. ftTaaiTftSS I BfcfiSSiflEK. *oig*«fc 
<Bra©»SfcW«T*fc»OK0^*iH-^x-A©W 

[0004] 

[»ss*ft-r*fc©©?a] ±e§ 

*. ^WlttR^ftSO^-B-^x-ACWB^ftli, w 
*7 x - A©Sr5t©£$ I:* L V>8tfi©ft£PB» 
*7x-Al;±g#f3TAItU frEWB**ft7x-A 

zxtm&Lfztt. *fcia«fe«*->x-A©0f5e© 

J» 3 fc* Lt>ttfi©3fc£WB#«*x-Alcfi3fcftTA 

wu ttEWJtitft^x-A^sfiiti-sflije^awr 
*«fc 5 i:E«*nfcffl3t«*«rEffl3t*taaL& t#w 

30 BSHTfatefflfcU JWMSifctt, 7x-AWB«© 
^7>h7V-K£aH«;T*fifcU HEV7>h7V 
- M3M 7 5/ * A £/B V>TK 0 #fc1!-7 x — A £ ftS« 
■TittfeC. #'J-»^A-/ HtBSO^te^x-A 
£©WlCW»»«7x-A©fB5r*i 0 i«U®yf**^r 

«e ® $ u n«s©^ *fts o 7 

x-Alc±S»ftTA4tL. ffilET7>h7V-H©T 
#KEffiLfc^ffl&at«D£fc1i-7x-AlcA*tLfc 
#©8aft£«fflUfc££. &S0£fc>-fr7x-A©W» 
0 *»7-r<5-a©«IW&ff5>b©£L&. ±EC 
«te5K0^t»-fr7x-A©ffB^S£UT, 7x-A 
W««©v7>h7^-K£a9ifcTafi£U KrE?7 
> K 7* U- HC tZ&W 7 5; X V»TftS D ^to-B-7 x 
-AfcfcSU WEK0^*3-&7x-A©*^jaBlt 
S*$tl5»aK*tl,>jftS©3tS. IWEV7>K7U 
-h©T^*>e.W»»«7x-AlCffl3tftTA»U. W 
«»«7 x - A*»6 E*tT4fiJt©ffl3tffiC^ L TiBft 

Two^t)-e-7x-A©wB*»7-r<5-a©w»sfT 
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3 

CO 0 0 53 

IAMB] 8iP3fc3IlttH©J!$r$£nl . IB2*Hf©S 
»r¥£n2 £U nl >n2 T»5tS, s 1 n9>n 
2 /nl <bftS,fc^fcA»fteT3ilfitHa>S8i2«R 
^3fcWitr*. ^0«#B5T^S»-T5. L*>U «E 
»2«tR©J9$ t *tJt©ftgAlc^L<^i < i :< jg-ftj, 
TBS* LTH£*©-**«». 2 KBSaiSr* «k 5 
a#E2(DW£#ffilSji9ES*£Hjffltfc fc © T 

*7'J-£fflK Bfaosoi->x-A©ffSti i;« 

U>J»©Jfe*SO I «>x-Afc*EIWlT7J*a*. 
SOI Vx-HZmi1t%£&tli?zzi;9tBLfi:t 

so i ^x-Aro^sti^a©^ ti c 

-A£-??> hfU- -McttBLfc* SfflttffiTSO I 
•5. 

CO 0 0 6] XHAZ&Xft (^'jaX^ffl 
^LTttHlcSJtrst. EJtttliBfttfcD. £©<§ 

fcfc©?, 9rS©SOI^x-AOff$tl C«Lt* 
fflE<B*«£aa bfc^fcttffl t ffB D^fe-fr.? x 
0^^x-A$Tr»h^_ h , cte3ffUfc$ss 

[00 0 7] 

[«ttffi HTIC. *58W»C«5K0^to-e-->x-AtD 
H 1 tt. »*JH2 fcJcSKO^fc-frtfx-Aoeffi^fc 

«<> T. * x - AWJ8« © # ij > y/x „ ft j 

T - HMMW 2 CJ: 0H6*J:t«H»r*MM» 

fctAtfS 1 02 *>Sfc*a9ifcT, WE*iJ-»^A 
— 9JNW4. «S2ft8B5. Au/HK»»H2*«t 

tf^gBs. »«sH9tj c »UT. -c-n-pnai*E 

«#*«S*lTl**. ttEU-lf56fiS4*^561g$ 

Etf'J -»*A„ K 1 CAI#r«J:5C#u »if/X„ 50 



l3) ^H¥5-3 0 9 5 5 8 

4 

*fcffit»Sft**5'J-l Oli. S iUU6fl©jiiJr*n 
2=3.4 2J:0iSUJBSr*nl fcWLT^S. 
[0 0 0 8] B0#*)«9s-/M us. 2*©miies 
S i >7x-A£l8SgS i02 e^LTK0*to*&l» 

»0*t>*fflSOI««O«itcSIC«,T. 
S©3rJE©IPSifi< $TS i *«£B$WSLfct>©T 
10 **. dOftSDSfc^x-Al ltt. j}ETr>> 
W-h3±Ka?>19v*X£ffit,>T»SanTl.>.5. u 

gfi 5 lC«t 93r£©jgfi A TtZt>% S O I 9x-A©I 
B#$£tl tLfcit, A=tl £fc*«k5lcgift;* 

*ifcB. #'j-»M y Kitx7'j-i otsaau 

TBO&Wx-A 1 l fciKMJTAIfins. 
CC-C0 2(C^-r«t^lC. tf'Jv^A"-/ Hi, X7U 
-1 O^SigLfcitii, teo^t^i-Ai lSWfiE 
T*±fflSS ill 1 a(D±B»^S»ftflTA»-r-5. 

©m*u h 1 izzimmmvztxz. t = 

AlCftSi:. ^n*T±8BS 111 1 aC5±iBtr^SW 
UTt>75:3e©-SB^±g5s iBl 1 aSBilU JSCS 
102 SI 1 b. T8BS 1«1 l c, Vyirzmi 2. 
TO > h h 3 SSS LTT-» K k 3 roT 

B7ll<g^Stb7jL. fflJWgfi 7 li/^ «/ HEftgB 2 K 
WB«7ffi^^S:^-5©T. #'J-»i) r Ay K 1 *i± 

S(»SB7*t»«g H9l: .} e<&m ^^ taAU »«gB 
9&K9l-rstthlzny KK»,f|fi2©Bi,tt2 a*t 

[0 0 0 9] *^JtWTtt. #U-»^A.y HSa?9» 

*»>x-AfcU— tfJt^RftLfcdt, rntXK4t>OT 
tt?4<. B6D£fc-tt?x-Alc#-r*Attft7>t±fi}ta 

[0010] H 3 JJ. »*B 3 IC«t <&K 0 &t>-a--7 x- 

H3iifctAtfs 1 02 frsftsmmto-c. z<d^> 
5. <b^«i 2. 3t«aiig6*t-en-pnERsn. 

«J»6 0fli*E*ttlWB«B7fc»ttsnTV»4. - 
(W»8fi7*»eti. BJEU— !f«fiS4. ftfi^ft 
SB 5 t. WE->x-AefB«ojt?ij i/>if/\.j k 1 * 
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tlT^*. Sfc. KDSbti^x-Al ltt. 
TV- K 3±K8W7u/?X£fflt.>T&S;**iTlr>S. 
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Abstract of JP5309558 

PURPOSETo improve the polishing accuracy 
of the thickness of an SOI wafer layer being an 
element forming layer, in a manufacturing 
process of an SOT semiconductor base with a 
laminating wafer. 

CONSTITUTION* laminating wafer 11 is 
stuck on a transparent mount plate 3 by using 
a transparent wax, and a polishing pad 1 is 
made in a transparent body. The laser beams 
a laser oscillator 4 generates are made to the 
beams with the wavelength equal to the 
thickness required to the element forming layer 
of the laminating wafer 1 1 by a wavelength 
converting device 5, and injected to the 
laminating wafer 11 in the whole reflecting 
angles through the polishing pad 1 and a slurry 
10 with the refration factor higher than that of 
the laminating wafer 1 1 . Since the light 
permeates when an SOI wafer of the 
laminating wafer 11 is made into a desired 
thickness, a polishing is carried out until a light 
detector 6 detects the permeation light. 
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